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(54) VARIABLE VALVE CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: t * ; 

PROBLEM TO BE SOLVED: To avoid the ill effects of worsened 
responsiveness of a variable valve mechanism in by-cylinder 
variable valve control. 

SOLUTION: In the by-cylinder variable valve control, a target lifting 
amount for every cylinder is set in accordance with the dispersion 
of an air intake amount between cylinders and the variable valve 
lifting mechanism is driven at a high speed to a position equivalent 
to the target lifting amount for the next intake cylinder each time 
in a period for closing all intake valves. During executing the by- 
cylinder variable valve control, the responsiveness of the variable 
valve lifting mechanism is determined in accordance with a drive 
period for driving the variable valve lifting mechanism to the 
position equivalent to the next target lifting amount and the by- 
cylinder variable valve control is prohibited when the 
responsiveness of the variable valve lifting mechanism is worsened 
beyond an allowable range. During prohibiting the by-cylinder 
variable valve control, the variable valve lifting mechanism is 
controlled to the position equivalent to the common target lifting 
amount for the cylinders by restricting the common target lifting 
amount for the cylinders to a preset value or higher and the air intake amount is controlled in combination 
with throttle control. 
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, »lftffi#l~S&4ftW#4©4o©«flSS:Wb., roxy-^yl l©K«f 1 2 (D 

* ± « w »4 , ^ t * v — i 3 afivt tt n . - <d^t ? v — t- 1 3 © t mmc , © a £ 

^l?rtllit2>xT7 p - y — 1 4 tf* R <b *t T ^ 5 . ^<D^T~7v — — ? 1 4©T 
[ 0 0 2 9 ] 

5 m , ^ d y h;!//-?^-/ i 5 ©T«iii-ii, -y- — v 5 ^ v ^ i 7 ^ is it , r © -y- — & 9 
v 9 1 7 » , ©ft'i : ffi^^^w-t--5!Rft« : JE^-fev-y-i8^S!:(te>nTv>5. *^c. -y- 

-v 5 ^^^ 1 7 (w (4 , at > >• l 1 (D|-atitSM4iAt5K«v = *- ;i, K 1 9*Si§: 30 
^*St#2 0^St9#»t?>tfCV^5. * , xy^yi 1©^!) y^^? KKtt, ^ftlS 

ttic*,y<7 ,, 7^2 1 *s m. <9 # «t *t , ^^^^7^2 i ©Aittiaot^rton^^ 

[ 0 0 3 0 ] 

iv^yi l©0^ft'<A-;/2 8 4: # ft ;v 7 2 9{c« % ZtiZfti}) v vm&^^-f 
5iJj!/<^^!)7 h«t3 0, 3 1 (FT3E^-'i'^«fll)* s Krte.*tTVx5.3EK, Kft^ 

[ 0 0 3 1 ] 40 

-*r, xy.^yi lo#tf 2 2l:tt, #tiJ^X«t"©CO, HC, NOxlf«r#ftt4x 

sttSt^^ttttE^aasKttfett, i©ttSK2 3<o±«E«iJc, ffi # * © £ 8$ it x y y ^ 

/i)-y§5ril±it5ilil^^t^t2 4 ( ^ *R Jt * V * , ife * -fe ^ <f ) *s R ft *t T 

^s,' sfc, x>^y i i©->D >f 7*0 s'^cii, ^sn7i<;?asr^a3-r^^iP7K?a-t?^-y- 

2 5^, lyi'yi lo^v^lii)! - ^^^v^ft 3 o°ca) m te 1- S K 

;u^{t-§-^m^ii-5^y>-^^-fe->'-y-2 6 *s ^ 9 f»j- ft e> h -c v-> 5 . r©^7^^^i-fe>-y- 

[ 0 0 3 2 ] 

:h?>#it ytouj^tt, ^ > y ^ $ij iff |g SS («T tecuj * is -t* 5 ) 2 7icA^> 

:©E'CU27tt, ^ n ^ y t 1 a - ? t L t IfiK $ tl, f*3/^$KfcR 50 
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om ( ie «: ft # ) izmm z ft tc & m <D ^ ^ ^ Mffl 7 z> ? y A & -t Z ~ t T* , i? 

o 

[ 0 0 3 3 ] 

, 9 ©"J^^/V/D 7 H«3 1 II, K^^/^2 8©5J|^;^!)7H 

#3 0i:|IKW»C|SJ-«^T?S)5fcft, t& W £ « Sfc i" 5 . 
[ 0 0 3 4 ] 

El 2 * -f ± ? @£ ft ^ /l' :/ 2 8 4il!lt5feft©* A->t7 h 3 2 £ b -> # — T — A 

3 3 ifflflll, !) y^7-A 3 4 /JS^It ?>tl, Z\ <D V > ? T — A3 4©i*ll, ^f?e 10 
>^*-^^O^e — ?4 1 ( T ^ ^ a. ^ — ^ ) T-@lSl$il53yhD-;i/-> t 7h3 

5 # fS! It P> H T 5 . — ^4 1 <£> HI ft # 4 l aKigijg^ttfc?* — A 4 2 b 
-^■>t7 h 3 5 t — ftftliZmm-fZ*. o \zWLtf bfotzV * — A * — ^4 3 i »» ^- 
5 ;if , — ^ 4 loisJte^^^^h B-/vv't7 h 3 5 J; 5 otv^ 

5 „ ^-^ 4 1 icli, ^ — ? 4 1 (D^Hfrft & (Qfitt4 1 a OEIKAft) & ffi 

[ 0 0 3 5 ] 

3yFB-;V->t7F35l:tt < fig to # A 3 6 # — #: ft) K 0 ft W It *b ix , r © to 

*A3 6<9tti>HMLTliaftef t, V > ? T — A 3 4 ri> 3c J# tt (ISI^-tirT) £r b 
TSl?rilcS«f$^T^5. :c5!)y?T-A 3 4 0tA»l:tt, MiA38«SSlf 20 
ibtt, r<DSS)*A 3 8©{|ffi*s, *Ai/^7 h 3 2 IcSltfcitfc*^ 3 7 O^IffilcS 
iLTV^. *fc, !J V^7-A 3 4®TSS§Si:ii> JfEE*A3 9^t§:tte>tL, ^W^JEE 
# A 3 9©TSIi ! , d -y A3 3 O^^^ICilt btlfc n - 7 4 0 <D ± E l£ S 

S 1 1 V x 5 . 
[ 0 0 3 6 ] 

r *U;c £ 9 , i/A->t7F3 2o@6l:ioT*A3 y^ECtSi, -?-<d*A3 7<d^- 
ifflf*5l:I^ tt !) y^7 - A3 4©jgft* A 3 8 «sS*l:^ftLt, D >^T — A3 

4 »»-*■*. y i> T — A 3 4 # ifc ;£ m *S ft 5 ffi # A 3 9 & tE % iZ & ft 
tSfe*, jfI*A3 9©TSB««l:Ji;CTP y*-7-A3 3OB-7 4 0!)i±TII 

b 5, # — T — A3 3#J:TCSftt5. : © n ? *-7- A 3 3 © iTil: ± 30 
•5tKS^7';i'2 8i5±Tlt5J: 5 C 4 o T ^ 5 . 
[ 0 0 3 7 ] 

- 7J , =■ ^ h o — ;P->t7 h 3 5 0@teCioTii't*A3 6^@gt5t, V ^ ? T — 
A3 4coX«F$4»fe:aj!i s ^ftbT, y — A3 4 « J? EE # A 3 9 £ b * - T — A3 
3©p-7 4 0 iO^«©gtt^fi[g^fftt5. * fc , !) V?7-A3 4©|fE*A3 
9 <£> T « ffi ft s -«SflKBy*-7-A3 3©ffEi#0 (SS^/1'7* 2 8 © !) 7 F i 
7&s 0 ) i45i5 4ll$t"<-^IB3 9a^I^cF^, :©-<-7|I3 9 aA^ilB 
At l£ IpI 0 \Z & o T b y * — T — A3 3©Jfffi*«s^:#<*5 /l" ^ 2 8 <D y 7 h 
ft *s ;*: £ < 4 5 ) i 56**-CffE*I3 9 b«i|s8^TV^. 

[ 0 0 3 8 ] 40 

® ft ^ ^ :/ 2 softly y i> * & * $ < tsii y 7 h — KO^^CI^ = ^ h a — > 

t7 F3 5O0til:J:oT!l ^^7-A3 4©JTff*A3 9 in y#-7-A3 

7 4 0 i©lO»©itt£tl?r)fE4l3 9 b©JCfft^5. :iit:i ?, # A 3 7 
©@ei:iotJfE*A 3 9*s**»c»»Uit4:#fcWffi*A3 9<DTa$®<£>5*>B-7 

4 0fcg5«i-5KIH]*sWEftK3 9 b©*H^»t5fc©, b y * — T — A 3 3 <£> ft £P 

ffl)JS7<f<4otSfl/</V7*2 8©i7<!J 7 h ft # < 3 i # , b y f! — T — A 

3 3 ;$> jf f± $ jx 5 ffl & g < ft o x K ft '< 7* * 2 8 tf> BH # » # ft < * 5 . 
[ 0 0 3 9 ] 

- -ft , R*^^72 8 0|*!)7Fi«;*J<t5tt!)7Ft-H©»*i:tt, ^ v h b 

t 7 h 3 5©@6CJ:ot!) is 9 T — A3 4 «9 J¥ EE # A 3 9 <t b # — T — A3 3 50 
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* & 3 7 0@g|;j:oTjfE*A3 9*sfe*lc^BiUfci:t»wJfflE*A3 9 <D T S$ ® o 5 
*> a — y 4 0l:8St5EW# << - 7*13 9 aCO*-fc#Sji-?)fc*, a T — A3 
3 <E> ft A Jf ffi * # /h $ < ft o T © % y< 7 2 8 <D ft ;*: V 7 h * tf* >b £ < ft 5 t * , n y 

# - T - A 3 3 IE $ *x 3 $ P*fl @ < 4oTS»^^2 8 (O ffl # #j |R| < ft 5 „ 
[ 0 0 4 0 ] 

£X ±®.W V tzfl m ^ 7 V y h « « 3 0 f tt , ^e-*4 1 T^y h b-;u->^7 h 3 5* 
@gjtt!) > T — A 3 4 <£> }f 1£ # A 3 9 tPs/*-7-A3 3 O a — 74 0 t ©JOl 

lcD^TO^fti (#1~#4) ©K«^/V7*2 8©f7<!) 7 Hii#«fBl ( W T * K. r 10 

[ 0 0 4 1 ] 

ECU 27 B , ROMI;lEt$nfcnIi^;U7*ail/i'-f y (H^-fr-f) SritftS r i: 
T* , TiJ'-feA'M* J ^^^S?vate«lfi<St»-3£<JV>T!»Sl^yU^ , 2 8 <D "J g /< -f V 7 hi 
«3 0Sr$iJ^PbT, !ft » A" 7* 2 8 <D y 7 h**iitt«jfc«raELTSftA£$[*«:#J»i-3 
. «Jf ^/vt'!) 7 Mi.3 0 i "If^;V7"^^ 5 y^It^ffi Lfc->^f A©i^ 

[ 0 0 4 2 ] 

^©B> E C U 2 7 J* , *at5H4»lH9fc/TtBJ!E^A'y«|»fflO#A'-f >Sr* 20 

*t i" 3 r ^ T* , i!>c©J; 9 lcLTK^/<;V7' 2 8 ©^I/^VT* y 7 h«i3 0 Srffl»t5. 

[ 0 0 4 3 ] 

ECU 2 7 , ^. t y u — / — ? 1 4<Dffi^^-S-»-*-^v>-c&St1gi<o^tira©A^^*{i 

»Aa*i©tf feo##/jN$ < ft -5 J; 5 tc#^tS#lcg«!J 7 MVV LM?rt^t5. 
^ LT, 0 1 2 5 C> iag©«M^^7 2 8ii|#LT^5i®^/'!;i'7i# 

» ra m ft 3 *M£ , ?r se>< ^ t* jj 7 h ^ # 3 0 <o ^ — * 4 1 ^^<o©«t^iB©g^y 7 h & 

©KA^^ili^oJ 5r«iEt5 «.»J »F 'X A- 7" m tP " * * i" 6 . 

[ 0 0 4 4 ] 30 
ECU27I1, m i^SU ^ ^ 7* fflj <£> * . 5Jt^/l'7'!)7hai30O^ 

/ - * 4 1 ^»;©'MI©liP 7 HVVLMCffiatSfif JT'IftfS^-^Bl 
V I^TACTf l:S<JV^t^I^/'!;l'7'!)7 FtSi3 OOl&ftti^JSL. "I ^ /V 7 y 7 
h « # 3 0 <o ft; * ft *s ff * 15 BB Sr tt x. T JS fls b fc i: *J J£ S H h £ I- > « flS S'J *J £ * A- 7* 
SJ«Sr^ihi-3o 0> sif ^;V7*9 7 M*3 0©j&Stt©IftCi5^fSK© 

[ 0 0 4 5 ] 

It, ECU2 7I*. %mw*SVL'* * 7 Mffl 7n;Hl^xy-;yI6« 
«^te:«-3^-Cl9:j£L;fc#*«#ii©B«y 7 hf TGVVLI;Fr^©TffiD 7 HVV 
Lmin W ± I: *J PS L T < "If /n'/I'T' !) 7 H* 3 0 © ^4lSr=g-^,1S*ii»@^ 40 

y 7 h * t g v v l k m m -r z> itLm (c ffl ffl T 5 y 7 b * ps ^ — k ^ ^ a* 7* m m * n 0 

. 11^ 7 HTGWLlijfttSl!) 7 H©tf?,o| ( & & ft m * m tt 

tf h o # £ F7^f^t!)f^»Mi^ y 5/ a > # S ft U ft ff ^ 15 ffl ^ ffl] x 3 . 
[ 0 0 4 6 ] 

ttc. ECU27lt ^ f€5 SU ^1 ^ ^ -f U ffl <0 m ± ^ m ^ <Z> ^ if # fife 1C U b % K 



o 

{IT, E CU 2 7 ^Hni-5[H47}Mm 9 lc^:i-pI^^</U'7 P $iJ^)ffl(0^-yu-^VCDtoSrt 
* Sr R ?^ -T 3 „ 
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[ 0 0 4 7 ] 

[ $s. t$ m m * a- u m m n • m ± a - ?■ *s ] 

a 4 [z & -t % m s"j »r as '< a ^ m » n tf • * jt a - > tf . #j ;t tf 4 >f =- y > a > * 4 y f- 

( 0 * * 1* ) <D * >&\zffifemMX' Hff £ ft 5 . #A-^v^igW)$ft-5.>:, if, * 7 1 
^ffim^^^A^fMfp&ih^^^XSTOPro-fcyhttlig (ON/OFF 
) £ »c * & i? . r©^iSSiJ^^/</u^$iJft£|jt77^XSTOPtf, «3£1-*Bl5Rtfei 
6 <D % IS gij *I g> A y U W g Jh *ij jv — ^ v \z J; o T , ^ ffi SU IE A :/ faj ft <o ** ik & 
tf j& St L fc t # r O N j lc -fe -> h $ ft -5 „ 

[ 0 0 4 8 ] 

r <d '& , y / 1 0 2 St fS gij bJ t/ffiij ft <n> M ± 0k ifr tf St L T 5 5 a> 10 

£ , a«Si]^«^/i'^M»8±77yx S TOP# TONj *>5*>iaotWSt5. * 
© * , « IS S'J Pi ^ A' ^ ffrJ ft m it * W tf * St T? *> 5 t £ $ ft # I- (4 . * 7- y 
-f \ 1 0 it * , ffea^3B8©»«BU^£'*A^fHftA-^V«:£SfTLT, $K IS S'J ^1 3> 
/< A* ^ ffl ft 4; n -r s . 
[ 0 0 4 9 ] 

— # , ie^t^i 0 2f, * as »j fj & /< a ^ mm <r>m stzkW tf j* at l t ^ 3 t jr je $ 

( ft » £• lc li , ««*JpTS^/V'7 r »J«iSrSSJfcU/t**, ^ry/l 0 3 54 ^ , $( gij pj 
|A;^a|«f 77^XREACT©tyh«l (ON/OFF) SriS^.^tf 0 £ 05 * 
«»J«r«^A'^i**#7 5i/XREACTIi < tlt5i 7 © ^ IS 91 1 ^ ^ ^ M «1 « 

dws^-f vtciot, ^ is s'j «r a? ^ /i- t"' ffrj m <o m m & w & st ^ ^ se l /c t # (c ton 20 

j let y F 
[ 0 0 5 0 ] 

r. © # , * 7- y -7 1 0 4 (It it 7h . * fij JJIJ X ^ « » O (S » * f* J5fc SC b T Vn 5 S 
S: , ^©Sil^Jf ^^/SJ»«f 77^XREACT«5 r O N J i o t WSt 5 . 

© ^ * , « w jsu ^ « ^ a ^ #j »■© « » * # jjs rfs sc u -c « t jpj s $ n » ^- « , ^ 

1 OKI*, '&m-t Z m 8 <D ftiBi SiJpJ gg x< ,v ■? um *> - * > Sr ^fi 1 b T , m Iff SU 151 
[ 0 0 5 1 ] 

. JL o . ± IE ^ 7 1 y 7 1 0 4 t? ^ IS 9J ^1 3C A- ^ ft © « » * W tf f& St Tf h Z t W Jg $ 30 

n m & k (4 , *«#jpr£'<A:7#j»«T8s!hbfc**, ^7y7*io5asoy7hia 

V [ 0 0 5 2 ] 

*ffl©S^!J 7 ^*TGVVL^$lJPS-r•5fc46<DTK , ; 7 ^*VVLm i n 5rK*5itf 
„ t(!)TRP7HVVLmi n tt, -1815 7 HTG V V L C»t55l !) 7 HOR 

it ± © ft 7< tf ^> o # ( ^as p° D ^ m m # ^ hk i 5 * 7^ tf h o # ) ©#j-&s:9fs«ofi?>ot 

tSffiKTIttS^Fitfet), « tf , libo^Hi!5%T\ H V y b * © K ft 
±0*7ctffeo^r^5 5 0 ^m©#-^, TMV 7 h*VVLm i n ttl mml:R£Six5 

.40 

[ 0 0 5 3 ] 

r<D^, ^T^71 0 61:1*, #«t*lOl8!)7HTGVVLi!TB!)7hiV 
VLm i n X V 'b/J^$V^^S : ^^W^-t-5o ^O^^, #MfS*Jl©g^!; 7 HTG 
VVL^TPH 7 h4VVLm i n &L ± X' $> -5 t W ^ $ ft ^ K tf , y/1 0 7 

ITGVVL^^OSSSfflLT (S^y7t*TGVVL = TGVVL) , ;l> 
^7 hii3 0 0*-^ 4 1 7 MTGVVLI:«Sf5ffiil:iM»t5. 

[ 0 0 5 4 ] 

- 7J , ±.IS Xr?7l 0 6T?, &M<D g M V 7 HTGVVL^TRH 7 h*VV 
Lmin X <0 /h $ V> t W ^ $ ft j§ -g- \z. it , ^ f y 7* 1 0 8 CI*, HT 50 
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GVVLni!)7HVVLmi n f^-KiCILt ( |g P 7 hiT G V V L = V 
VLmin ) % ?If/<A'^9 7 h ii 3 0 O* - * 4 1 I f !> 7 HTGVVL ( 

= VVLmin ) K ffl 3 f -5 & « ftj ffl T 5 . 
[ 0 0 5 5 ] 

;ji?)©^f ?7105~108©j|ii:j;t), ^ ^ ^ /< ^ 7* *® <o ** it IM:: . # ^ 
7 HTGVVL^TPID 7 h * V V L m i n _t flfij PS L T , "I ^ 
7 h 3 00^-^4 1 fgi * i§ O B «C !J 7 HT G V V L Cffl S t 5 tl 

fc. *|J $P f 5 V 7 V * frJ PS * - K «T ^ /< A' 7* $ij IIP £ fr ? „ rtlfeco^xs/^l 0 5~1 0 8 
<D«3 ! Sy4S#| i Flf*©^HT-v>5 D 7 h S ft] PHr - K *1 m. '< A> 7* fflffl # © i: LTCD&fJSr* 
fc i" . 10 
[ 0 0 5 6 ] 

* , Xf 77- 1 0 8 t, B «l !J 7 HTGVVLtTI97HVVLmi n T? # - 
K S L fc K « . xr^7"l 0 9l:it*« 7^ t/HSg^xy^ylgtl^lcSo* 
V> T * o y h /u /u -f 1 5Sr$iJPUT®AS^*SrS<J®i-5. r w x r 7" 1 0 9 <D<&m 

* 4# fF If * <o $5 B T- 5 * o y FA'Wflif Si: b T tf> © fiJ Sr m 1" 0 
[ 0 0 5 7 ] 

[ ^ tsj su *j ^ ^ ^ 7* m m m ± n ?e * - ^ > ] 

0 5 R Xf B 6 tw ^ i~ «, fR S'J **T ^ s< )\> 7* U ffl 3& it: *J 5t A- — f - > tt , #J ;t If -< ^ = y v' a V * 
otyftCBfgJSWt^ff 4*v5. * ^ — ^v*SjB»S*tSt, * "f , x y 7° 2 

o 1 1? , ^ s'j ^ ^ 7* *j ffl (o mn f -c & s a» 5 a> & « ^ l , ^ is su *j ^ * >v n ffl * 20 

[ 0 0 5 8 ] 

- # , ^^sijBj^^^^Silffliwllff^-efcs^^J^^^fc^^-fitt, XT7/2 o 2i;i 

^ , ^-*|Ili|fc^Sir^1f4 4<Dffi7JfE^-(;ia-3v^T, "If^yvyi; 7 M13 0Ot- 

* 4 1 IrSftOtf *>f>ftOK«tI©lgy 7 HVVLMCftStifiiitlBt 
SOfcKtSt-i'KifflWTACT ( ^ ^ >- ^ ft X B# W ) £ 31 ffi 1" -5 o 

[ 0 0 5 9 ] 

r<75^, Xfy/Z 0 3 1:1^., ; e-?Il«f B lTACT&'iSLiiaiLT 1 ft ft ft ^ 
-^liMTACT SM ( ft £ L ) £: # * 3 „ 

TACTSM=TACTSM (o 1 d) +Kx{TACT-TACTSM(old) 30 
} 

r r T* , TACT S M (o 1 d) ti , BfJlelW^-^ig«b»PBlTACTSM ( ft £ L fit ) 
T* fc 9 , KM:, LStffc?). 
[ 0 0 6 0 ] 

ro^, 7,7*2 0 4 tl*, ^-^iMPsUACT SMiJtliitSfe*©^®^^ 

A'T'HffflfSITCLOS Eir»*iitf. — Jtt , ^£!Rft'<A'7*IW»lcJ:5®A'£*[*ftfl 
ffl T' IJ , T -Y K A- 5*1 B# © % y< >v 7* 2 8 <D V 7 V M rt s ft t> 'b £ < ft o T Wi ffl <D © A 
Sitf{)Oti!*t^*<45fei!», T >f K;HteSFdIffl©li!i 7 MVVLM© 
Ifti^tU? <4ot ; e-^IMP»lTACT#ttft<'i5. -?rrT*, * — =f- y 

t-i'IftilMTACTSMiH;8t5fcft»i!»ft^A'7'[B#J|IIWTCLOSE 40 

« ^ 7* B) # 91 M , ^ 7 rx ^ A T- ^ij X t£ 8 0 °C A . X tt . ^ 7 rv ^ tt *s 8 0 °C A HI ts -f 

[ 0 0 6 1 ] 

rco^, 77 L s'7 0 2 0 5tCjt^, m^-f-2>Ei905(^iP B lP^A'S^*(±'e ) ot^^tB/U-^- 
yT?*mLfc#*«©*«MRA'£i&*tf&o#*DEV ( i ) * K ii tf . i^t, 

(# i) tt^ftis-^-c-fe^, (#1) ~ (#4) <D^-rtifr&n<%-r % . 

[ 0 0 6 2 ] 

r©m> 7r y 7 , 2 0 6 £S5«©««|fflRA , S*t*tf , oOt*DEV (1) ~ 

DEV(4) W^*«Ma{DEV(i) ) Sr»fflt5, 50 
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£ © $ , ^ f s/ 7" 2 0 7 C 1 ^- , xyi/y i i oagfilf f liA u 5: ft S I: J; t) f IU 
1" 5 . 

4» = I1/T30 (1) } - { 1 / T 3 0 ( 0 ) } 
[ 0 0 6 3 ] 

£ r X , T3 0 (0) ? 7 V * # ri? 0 "0 A ( ;t ti' IS 1 ft IS # 1 O /£ ^ ± ^ *B ^ 

1r & ? y ? \B\m&M) ^fe 3 O'CA* T'HCtSOCM Lfc^FslT-fe 0 > 1 / T 3 0 ( 
1) & 9 7 is ? & & 6 0 °C A 9 o 'c A ti X mfc^ Z <Z> & V It m ffl X $> <Q ^ -f *l 
t. ? 7 V ? ft i? 2 6 Otb^^/W^<DMPS^X-^V>T3¥ttS$it5 <> 

rcO#, Xfy/ 2 0 8 CI*, Br^lir^lslfiftailliAMOiPSia ( A g> ) 
^SffitS. 10 
[ 0 0 6 4 ] 

Z<D&, i6©^f 7/2 0 9 ic it * , ft Pi BU £ ,u ^ ffl $p (D *§ jh # # fife & u T v> 5 

s= * , ^ ^ ,v 7* v 7 nt3 o <d vs. <g & & m- *m tlx v> 5 fr&friz <t o x m 
jgi-s. r r t* , ptseX/w^ y 7 h 3 o <Dfo®&&¥t®mm *m *. r s , 

#J X <i\ SOAlT~A4TO|#ffl9 t> O -f 1 o fc i" 5 *Mc J; o T *IJ ^ "f- 

5. 

[ 0 0 6 5 ] 

AlTt-?IftlWTA-CTSM#4»«^A'^B#)llllillTCLOSEinftV^i 
t-^lllllTACTSM^ilg^/^l^irslTCLOSEinftCiofctt 

, ft H5 S'J /< A« y ffl W £ m it 1- *x J±\ ^ ft fK o A 7~ 7" n 7 ^ - A ri* ili ^ « fig i: 3 20 
:i*IiHt5:i^i?t, ISK©!) 7 Mii^i ( X ii © A £ ft * (±* o # ) cl 

[ 0 0 6 6 ] 

A 2 ▼ ft ffi ffl® A£ft* tf <b o # * D E V (i) <£>SI*PtiI^a{DEV(i) } # Bf 

sofljfiK ( m x. tf 3 % ) ±n*t^:i 

««B»AS*itfe)Ot*DEV (i) O *H * M a { D E V (i) } # *(| £ K 
£ t> < ft IS BU pj £ ^ 7* ftJ 19 Sr IK it i" ^ IE /< a> 7* V 7 Hi 

3 0 <Dfc&&<om4k\z. ± t)«MM©!»A^^itft)0#«5)|^Lfe> iij^^tt, ft IK 

su ?r ^ A' 7* f&j ft & m it -r -s r t & x * s © -o , m * a- •? v ? hmm3 o <d fctg&vm 
it ic £ 5 ft n ffl <o m a ^ ft a fi e> o # & ^ > tt «g ^ s & m & r & £ * v> g ^ k «j 30 

[ 0 0 6 7 ] 

A3T[E]i|£ftiSM»J*Aa)©9l2fHi^a (Am) ^Qf^cO^JSffiLJ: •? * £ £ £ 

BgftSgfftiAocof (Aa>) *s*J5tfiS L i t)'t> A # < 4 o fc i: # jc , ft Hi 

M *J ^ -f U n * M it 1" ix & , 151 £ /< A- 7" !J 7 h «n « 3 0 Oft^ttoSftlcJ; 19 EI IE x 
SIEWjdstBAbfc^tSr&fciLT, ft IK SU £ ^ 7* ffl tr * it i" 5 r i: tf* X* # 5 o X , 

?if ^;v7*y 7 h^«3 o <d !fc&&<Dmit\z i: z % ^ >■ ^m&mic mmm 

^ a ^ ffl w * m it -r ^ £ 5 m b t t a ^ o 

[ 0 0 6 8 ] 40 

a 4 r * - ? mmmrAT a c t sM&m& ±mm.M x v t*v>r t 

z <d m & ± m fit m a. f ;w 7* y 7 h^«3 oo-e-^ 4 1 ^^^&ffl^c«-^v^T»l±ix 

lilt Lfc^-?l«iWraT ACT SMO±pgfit^ciS;^$^^TV^5„ ^-^fEtftW^TA 
CTSMiffiftlRiMSrltHtnif, ^e-^4 1 ©Stf i:S^^t^|/^7"!l 7 h 
^*3 Offlgf tt©Ift5rtSS<^ffiLT, ft fgf SU "I 3g 7* ffl ft £ g it 1" 5 £ i^T- 

t So 

[ 0 0 6 9 ] 

OJt£;ig:tt^fF^|g01S:i6S^TV^5 ifflf Jftt, ft IK SU £ ^ A 7* fHiJ ft W ^ it 3k W & fife £ 

•t 5 # , ±IEAlT~A4TC*tttiT»fci4ltHtf, p] « 7* y 7 h mm 3 0 <0 50 
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J£ # # «F & «6 Ifl t? S>-3 b « % £ ti X , «tBSijRr*^^^«d»<0«Jh*«=as^j*fti:<t 

6 . 

[ 0 0 7 0 ] 

r © * x y 2 0 9 T-, «WSU^S^^^lM»«>*SJh*#^7Ffi!tatt¥iJ3e$*L*:»^ 4 o 
US »J *J IE '< A'^IJ^^WSfi < to T ^ 5 b m m b T , *ot**yi"-f y*»7t5 

o 

[ 0 0 7 1 ] 

mmtttft-i-* t * i? ^m&mizm&m*R&-r~*jm&&*> z bnm , *t y 7° 

2 1 0 tit*, SiSiJ^If ^;v-/|iJ»iJt 7 7 S T O P Sr TONj let ? ht5, r 

*V i 1? , 14O^Ty/102T r Y e s J t W £ *L T ^ ffi SU *J IE * 7 M ffl tf* » it 
[ 0 0 7 2 ] 

( r © ft , * ir 3/ 7* 2 1 1 Kit*, ft«9JpI«^^yiH»a#7 5^XREACTt I" O F 
FJ l:!)t'yHt, # A- — ^^Sr*^T-r5. 
[ 0 0 7 3 ] 

[ «C ft B"J W 3E '< A' 7' SI » ft" » W ^ A- - ^ ^ 1 20 
0 7 K: BU T5J A- :/ fHfl IP ft" *|J ^ /v — f- s fi , #J x. tf -f ^ - y a V 4 y f- <o 

«S n * y hf"Xll»ai , 't?*5*»Si6>Sr«SU, MS Pr * y h «f X >b M 3* 4" X h t£ »* *t te\ 

[ 0 0 7 4 ] 

}£ 1" 5 12! 8 © ^ 1Si SU *J ^ ^ A> ■? ffl ffl — f- is * M ft U X , ftt IB S'J "5J ^ a* A' :/ $!l #P © ^ Jt * 

t , - b# ft m ffif S'J ^ ie /V -f m m & « ?t -t- 5 „ 

[ 0 0 7 5 ] 

r©ft, 3 0 3l:i*, ^[Ute^^-lrV-^4 4»m73ft-*t-a'^V^T ; E- — ^ 30 

liiriTACT^IfflLfcf , 7 / 3 0 4ICI*, ? i»» KT A C T * 4 

/ L tt'S Itl^W'S^-ii'iiMfflTACTSM ( S L At ) &: * * 5 . 

^ TACT SM=TACT SM (o 1 d) +KX {TACT — TACTSM (o 1 d) 
} 

[ 0 0 7 6 ] 

r (O ft , ^ry/ 3 0 51:1*, ^-^IllSlfflTACTSMiltitSfcfeO^iM^ 

£ © ft , 3 0 $S IB S"J m. * -f 4W #P <^> St 'Jt ^ ft ^ fiic * b T V> 5 5 

Sr « ^ i" 5 o r. r X , ^ Iff S'J ^ ^ -f U W <0 m m & ft tt , «!x.tf, * © A 1 ▼ ~ ▲ 3 T 
(D&ft z±x mtc-t ^ b X & Z 0 40 

▲ 1 T^-^SlfflflTAC T S M ±<&fx /< s* ffl #M ffl T C L O S E^TT'foS r t 
^▼^e-^fgUlffi Pal TACT SM^s^^^pg^M^TT'&Sr i 
A3f/<7f!)IE#3iSt ( m 7L t£ 1 2 V ) W±ffe5r J: 
[ 0 0 7 7 ] 

iSAiT~A3fo*ft^iTifcf tf, ^ IS SU IE /i' -f U W 9 « to 0k ft * s fife i: i" S 
j4S , _L 15 A 1 T~A 3 TO^ft© 5 t) v^-f H^ 1 1 o^tjSlfc^^v^^ft^^fciT/ti, « ffi SU 

[ 0 0 7 8 ] 

u, ^®m^m'<^s*mm<om.m&fttf*i&±b.nfe&hii\-£, 5i$/</^!)7Hi 

3 0 w/S^tta^IlIM LTV^&v^tfiJifr L"C> ^ x 7° 3 0 7 it * , Si «f 9J 3E ^ ^ »J 50 
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#Pffi«77^XREACT£ TOFFj I: !) -fe y h L fc i i - f ^ Sr *7 t 5 . 
[ 0 0 7 9 ] 

iE^T^ 3 0 6 t?, ^ SU ^ ^< ;w 7* $ij #p © *g ^ ^ ft a* j& & L T ^ 5 <t £ ^ 
ft 41 »c 14 , -5T^/</w^!; 7 h m m 3 Oro&^ttasf*^«ft|fflrtfclEmLfc£#J»TL-C, 
^f^ 3 0 8 CI^, fSfai9JnISE^/U^{BI«l{|[»77^XREACTSr TONj lC -fe y 
ht5. r ft J: »> , @4(O^x->7 p 10 4-e TYesJ t ¥U JE £ ft T Si ft S'J *T K ■A' 7~ 
$J S * s ff PS ^ it 5 . r©«te#1$lftt#©ttffl-cvN5«»ffl«i#II:*: U-coftWSrJftfe-f 

o 

£ © « , ^fy^ 3 0 9i:l*, tUSiHf /^^aWi±7 7^XREACT5: TOF 
Fj icytyhLT, *A"-f V*»Tt5. 10 
[ 0 0 8 0 ] 

[ « it su «r m. * * 7* m m a- - > ] 

04©^f?/l 10 t? , H8fc*i-«f»#Ji*£/<A':7$fl»A'-^:'asjetli£ft-5i:, 4 
•f , * 7- y ~f 4 0 1 T' , ^ n g'J *J ^ A- 7* ftj fp H ft 0k ft # fife £ b T 5 i» S= £ « /£ 1" 5 
. r r x , 1Bf SU ^ /< a- 7* $ iJ « 31 ft 0k ft t± , m*.t£> #ctf>2o<92sftAiT, ▲ 2 ▼ * 
M 7J £ t » i" w 

(. AlTt6tt«0f^«FlBJ6Jl±*sfiiaUt:v^5r.4: ( o 4 9 ft ft it & © ?F * £ ft S # ffi T- * 
r t ) 

A2TiSSI^«If4VNr t (OS 9)£«lStt|lTf*)5ri) 
[ 0 0 8 1 ] 20 
rh^ooftttAlT. A2T%M*i: 1 b^fc*(4\ M ffi SU *J * A- 7* U M J! ft 0k # a* 

1ft s i- 5 a* > -f ft a* — ^ t? t> SI fc $ ft 3b ft as s> ft i4\ m fg su "I m '< a* 7* ffl m H ft 0k ft 

# ?F fife Si t ft 5 . H, ^ fS B'J ^1 ^ ^ A- 7~ SiJ £P * *t * ft as ^ fife tL t « 5£ £ ft ft , * t- y 

/4o 2wi^©^tssu^^^^/i-7'*jt»t-Mi-^«! ! a^ii : tf-r'5ri:ft<, ^ — =f- >■ ^ m 

[ 0 0 8 2 ] 

- * , i^^ nffim^&'<^7'mmnft$ki*tfi&&.vx\,^z>tmi££}v 

fc » Kl tt: » Xf 4 0 2£A»©««SURl^^/V'7 ,r «l»»cBBi-5«iaSr*©J:5fcL'T 
SfftS. * "f , * 7- y 7* 4 0 2 T , tlt5 0 9 O^g ^ K A ^ If b o f $f (t|;l/ 
-f y^iffLt, #«^©Iiff B 1SASIi«?.ot$DEV (# i) Sr DL ffl -f 5 . 30 
[ 0 0 8 3 ] 

( Z<D&. ^r? / 4 0 3 1^1^, **l«fefc:»1Bfra!RA£*l4tf&o£#JDEV (# i) 
\ KJttfcP 7 MfEiF VVL ( # i ) <Sril 0 ffl ? y 7" Srffl TS Hit 5. HI 1 0 (O 

y 7* , »«lfl!!RA£«*HCe>ot*DEV (#i) #1 J: UfcrfctV y 7 F- 

ttEiFVVL (# i) tfMmW. ( -f ^ fit ) tft"9, ^©FBTP^A^^ifiPjO^^D 
EV ( # i ) a*lJ;!?t>'h$V^i|£-C-tt:, II 7 UliF VVL (#i) a^tiifil (7°^ 
^ m ) ift5. o*5,.fc5»f«©!»A^**as^*f8f©sp*&!»A^ft*J:»)t>0<ft5 
is if x y 7 hiliF v v L (#i) ici^iiiiEi^A-t < 'i!), S^Jc, fe^^igi 
©KA£**a s ££C«<o¥J$«A£«*±?>fc^ft<fc5»if, hlliFVVL ( 

# i ) i 5 iS fi M IE * as A * < ft o T , *iaiBI©|tEKAS«*©tie>og:34S,hS<ft5 40 
J: 5 m LTV><5<, , « IK HQ R AS Milf?>o||DEV ( # i ) *si#3ff©9fJfe««t? 

(4, !)7HliFVVL ( # i ) = 0(ClS:^:$4x > KS^^T'!) 7 MVVL^iiEJ 
ft o 
[ 0 0 8 4 ] 

y7hffiE*FVVL ( # i ) ro^ffi^, ->7 4 0 4 C1*, ^ft1SiOK^^^7* 2 

8 as ffl # b T ^ -5 a^ S: fl ^ L , ft < t> 1 o o ® ^ ^ ;i- 7* 2 8 as H # L X ^ i m 

[ 0 0 8 5 ] 

^Of , 7f 7 7 4 0 4 f, ±%ffi<0&f5.;<;l>y' 2 8 & m#l>X^Z> tWfcZil-ft b Z 



(15) 
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1I1FVVL (#i) ^JlIlT, ftlJill*!) 7 HVVLM**ft5. 
[ 0 0 8 6 ] 

#10!)7HItFVVL (#1) &£««©¥i&!J7h*VVLfcanJ*L-C*L«»JB 

7 HVVLM^*K)5 S 
VVLM=VVL + FVVL(#1) 
[ 0 0 8 7 ] 

# 2 © 1) 7 HIIF V V L (# 2) ^^^ISO^i^y 7 hi V V L CJOf UtM^SiJ I 

S!) 7 HVVLM^*s!)5. 10 
V V L M = V V L + F V V L (#2) 
[ 0 0 8 8 ] 

KORfttfttttfSB 3 ft « # 3 <D h t (oj t)!3Mf # 30®MffiSII) K [i , «3«1 

# 3®P 7 FffiElFVVL (#3) 7 M V V L Cftf LTSISIJ g 

VVLM=VVL+FVVL (#3) 
( [ 0 0 8 9 ] 

R©»«««iJStS4«flS#4<Oi$ (o£9S£4»1SS#4©®*vfT*lfiu) , IB 4 ^ 1« 

#4©!)7H3EiFVVL (#4) Sr^^H©?^ !) 7 h i V V L (C* » U t ^l&l I 
giy7h*VVLM£r##>3„ 20 
VVLM=VVL+FVVL (#4) 
[ 0 0 9 0 ] 

roiptat, ^^t^ 8 & h # u r 5 ^ ® * )\s 7* m # m m & s ft 

K , ftcKM^foy 7 FffiiEiFVVL ( # i ) & ffl v> T , ^oS}SI@o I g D 7 h 
iVVLMS:Riet5. :©7,ry 7*4 0 5©«ia*s«fM : Sll*©«Sffl-<?VN5*SflfS«JB«^ 
A-7*pJ3£*lS:/g^©i: U-C©««&Jftifc-*-. 
[ 0 0 9 1 ] 

^^ 4 0 6 (cl^-, £ ® /< A- 7* ffl # « ID K ft 5 ft , SiJIi^ 7 M 

VVLMCJCCtPlf /^I'T'D 7 h«i«3 0 © - ? 4 1 £ i« it |g » L T , iRft/<^^ 
K*^^^^^^^^^^ 7 h ffi fl| 3 0 <D ^fr - 7 4 1 £&©©M«1S5©g^y 7 HVV 30 

x [ 0 0 9 2 ] 

V <o J; 5 (c L T , §«1SiSl:S^t)feli!) 7 hivVLMt;l-^^tiS^;i'7"2 8 o 

v y h * & * « su k aa » i- * "m.nm^s^.^^^um" ^iftt^K*, ra£«*«: 

ft«giJKfWflllU-C««IH]©KAffi«lJltfe>o$Sr*SiEi-5. r © 7. x •;/ 7" 4 0 6 © 31 tf* 
! t#l i Flf^©falfflT?V'> 5 «t $5 SU ^ /< "f U M # Wt t L T © « #J £ * i" „ 
[ 0 0 9 3 ] 

080^7 7 74 0 2 t\ HStc^-f-^iaflHItffeoSrJpiiLffl^-^ViJSSftSixSi:* * 
-f , 7. x y 7° 5 0 IT', ^T7n->-^ l 4 fiitS Lfe»^F^M«iG A lri^iiA,/i: 40 
ft . ^f77*-S 0 2tl*. ^7y^#*7^^CCRNK<0*7^hf 5:I*iitf. £ 
©77>7ft#7>-7CCRNKte, 77>7fti?>1f-2 6 -05 Hi 2> {3 # S <5 T W tf 
3 OtAfil: Tlj fo/fyn^hSilifcfe, 77^7ft#7^7CCRNK©2 
4#'7:/H^l-!>-l'7A- ( 7 2 0 °C A ) K *B S 1" 3 „ ft , ? 7 V 7ft* C C R N K 

14, T24J C^ofc^f^t* TOJ CJt? h*il5. * Ac, 77>7ft#7>7CCR 
NK=0O^7^^@(Etti*, »l*t«#l©ffitt±?Ej£ (EiTDC) tftSL, 7 
7^7ft;&£v*CCRNK=6, 12, 1 8077^786 . Z ft *f ft%& 3 %Lffi 
#3, !fl4^1§i#4, SIS2*lffi#2©JE«TDCK:ffii3^3J:5K:R££*i.-cv^3. 
[ 0 0 9 4 ] 

r©ft, 7- f y 7° 5 0 3 it * , =&^1S5©©A^M*¥*&ffiGAa v e (# i) Sr W ffl 50 
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1- 5 „ 

£. <D m & , ?7^H*')y?CCRNK=l 2-1 7©»ra (o*«9|gl»if#l©® 
ft *T S K *t Jfc i" S « fW ) *©#M©lRli#£*ifc*GA<B¥#te«:#lft«i#l©!»A 
S^Sl¥^ltlGA a v e (#1) t ~t 3 . 
[ 0 0 9 5 ] 

^7>^^*^>-^CCRNK=6~l 1 <E> J8 WJ (o£9fg2fttiS#2<D®ft:fT@l£*t/S 
1" 5 « Rfl) Ht , *©JWIffl©l|»NFS«is(E*GA©¥*&114:,'*2^fB#2«5!RAffi««E*¥ 
l^ffiGAave (#2) t 1" -5 0 
[ 0 0 9 6 ] 

^7>^^*^>'^CCRNK=1 8 ~ 2 3 © ffl fffl (o*9Jg3ft1gJ#3©©ftfTfS(-*t 10 
£ i~ 5 JH IB ) » , ^oiraoPSf^MIiGAWf^IS:, ff!3ftfi5#3<D©A£ftM* 
?l§f GAa v e (#3) £ i" -5 „ 
[ 0 0 9 7 ] 

^7y?fl*^^CCRNK = 0~5©«| ( o * >9 3? 4 ft fti # 4 OBlHtTiK^fSf 

fGAave (#4) t 1" 5 . 
( rco^, Xxs/T-5 0 4-e, # ft fiS © ft «MKAS55Itf5)Ot*DEV ( # i ) & Ik S: 
«t 19 * t±S i" 5 o 
[ 0 0 9 8 ] 

[ » 1 ] 20 

GAave(#i) 
DEV(#i) = 1 — 

2 GAave (#k)/4 
k=l 

[ 0 0 9 9 ] 

±&(Dfrmn, ^afOiA^SSi^^ltG A a v e (#1) —GAave (#4) 30 

$ > m 9 ©ftfssiiB®A^ft*{f e> o # mwtti^-f- >-vtt, «-«iaf©»AS»aEa^*smt 

V GAave ( # i ) t ffl Tft« IH » AS«ltf o # * D E V ( # i ) «: * W L fc # 
, «■ ft « © » A £ ft* *aBAffi-^©ASft,*»^1it^fflV>TftfSra©A^ftfitfe>og:^ 
DEV (# i) Irlffltii 3 tLTtl^. * fc , #^t©KAStt C£ CT«4t 
5KMli« s 3:77o-^-^ 1 4 T-^tii §H5 4 tW^ffllHf LT, ft fSi © 

»A£«**¥i&ffi©#ffiJWre*iil:£Hb-Cfc£i^. 
[0100] 

* fc, KftVffi^-trvtf-l 8©ffi2rK:a6<5V'>TftWIBJ«A&ft*tfe>o#stsDEV (# i 
) ^IUJt5i5l:tttSv^ t #ftfil5©^ftJ£&&ffi1-3^ft/E-l?^f-^«-fttgi 40 

tf? /< 7* 1> V h * £ & W 1" 3 y 7 h >- ^ & (1 ;L fc ~> * ^ A "C (4 , ffi fa B. ± > V <o tii tl ^ 
!) 7 htyt©tli^l:i^v^Tl«MKA^^itf ?>o#$DEV ( # i ) illiltSJ: 

5 C L t t V\ 
[0101] 

&±RWLfc#lllfeJgffi<B2SfTfll«:Bll 1 75 ^ 13 1 3C*t?'f Af-t-Mrf^TRM 
f5. Hi ll:*tt5K. Rlt/<^^!) 7 Hli3 0©**ttisi1f*«lrtlc«>!), ft 
IS *J X A' ^ *J W ^ it 7 7 ^ X S T O P # o F F $ tl X 3 ffl M 4 1 (4 , ft IS JW £ /< 
7 m ® & H *t L T ® A £ ft * £ ffll ft -T 6 c r © ft « BU is] « A' :/ »J » * W: , # ft tti © ft fSi 
M8ASfiili?)-5Sf DEV ( # i ) CS<JV>T#H1tOI*V 7 MVVLMSrRS 

l „ 01 2 k * -r i 7 k , ± ® ft '< * -f m # m m ft s n \c , ^jt^^yy 7 s a « 3 0 50 
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© ^ - * 4 1 &&©!ftftftffi©B*y 7 h*VVLM(c+B^i-SfiiK4T*jS5j$ig«ii-Sr 
4: X , » A ffi 51 * * « 1B 9J W » L T « fBi W O K A S » * tf o # Sr « IE i- S . 
[0102] 

* © ff » m*.t£. 01 3l;*ti y f !) illolT^ia 5 ^If ^ 7 H 

« 3 OOJtlttiJIftLT, *-?SiWTACTSMii4»g^^7'l#lf B HCL 

osEin*<4ofcSjs (hi i <o t i ) x , 5iii^/^y7i>ii3o©(gftt 

tfWFff^BSriffifcTJgflsLfciWJfcSfLT, ft ff 9J ^ ^ A' :/ ffiij ^ g= ± 7 7 X S T O P 
iSON^h, ft ffi gij $ /< /v- 7~ m>J « * s b it $ *v 5 „ - ft «fc •? . ^Hf/</i'7'!J7HS«3 

t*j»CB±t5* £ # X # , K 9 >f ^ If !> f y a V — cDig|£^Sr[oJjt-r 10 

[0103] 

4 1t , @l HOTtJ;5i:, ft ff 9U *J IE ^ A- 7* ffi ffl © m it <P 14 v y 7 b'pjf 
'< /U 7* ffi ffl t X a y V !V s< iv -7 ffi ffl (c i 9 ft A £ ft * £ ffi ft f 5 . y 7 h * ffi PS =e — K ^1 . 
A* 7* ffi fflT? »4 , ^^ISIOlfy 7 hiTGVVLSrTPSy 7 hSVVLm i n 
(fjtlilmm) £i _h t£ ffi RB Lt "It/^l' / y 7 1> ^ * 3 0 <D ^ - * 4 1 & # ft ff * il <D 
( i8fy7h*TGVVL fc-ffi StifiltMWtS. 
[0104] 

ll!)7HTGVVL5:TR!)7HVVLmi n « _h lc ffi PS 1" ft f4\ H^;W7*!J 7 

h * <d t£ b o # ( gp p d p ^ m m a & m \z ± s « <b o # > # r ft _t cd * a fit £ * o fc m & x 20 

ff ( #J 14* 5 % ) T f- n x- X , ftfgfa<o®A£ft*tfibot£K:f?^®HrtKW;L5r 

1 755 x* # -5 . tot, ft tm m fg a- -f ffi w <r> m at 4" tc , y 7 v * ffi rs * — k *r ^ * a- 7* 

ffi ffl * M ft -t ft f4\ ft tSJ M co ® A £ ft S t4* b o # £ K^-T^fDr-f ^#gx? s/ -> 3 ^ 
*sSteL*V"fflF$&«5ffirt A' 7* m ffl £ 5 © A £ ft * ffi m & ft 0 - 4: 

tf* x* t , ft 1i BU ^ * 7 ffl n (O m Jh 4» »w , XByh/u^/u-^«j»©*T?»ASft*#JW 

[0105] 

* fc , ft Iff B'J ^1 35 -f U ffl <D m ± f \z , y7h**Jia*-K^IIE^/w^«l»SrfToTB 
|!)7HTGVVLSTl!J7HVVLiiii n _h Kl K i" 5 # , ^1 15 * fls 7* U 30 
® \z. X 5 ® A S ft * *J m tc It T- 14 m. A ffi ft * <r> U » « « © T PI #J $'J PS $ H T , 7-f K 
/ ^<D®^^f^F(-n^A^ft*Srii^<0*/jN^ft* ( T -T K^^Og^^ft*) f* ifi K IW » T 
^ # < /£ 5 *s , ^ny hA'/<A'7'IIHlKJ;5!»A2»«I*Jjllt#fflt5iit?, © A ffi ft 

[0106] 

IK, Bl lfc*ti5K, ft « »J IE ~f m ffl <d m it f . fl. * y h ( X «t « ) 
#HI*6$*tfc«f^t2 T- , ft ffi »J 15 ^ -f WJ » 5r K ff b , ^oito5H/V^P7 

, ft«gij^rse>'</V'7 r iw»ti[»77^xREACT*soN-$ix-c, ft sij & * ^ 7 n m ■» 

ff M $ ft 5 . 40 
[0107] 

« su IE ^ a- ^ • Sr ff m -t z> - t *s -e % s . u t , m «• * y v ^ x f4 ^ (c ft m »\ 

bI |g /< >V 7* U ffl & i* ft -t Z> <0 X' , H, 51*/^^!) 7 h«*3 0O««tt«s@«LT^ 
4 S ^ X* % . ft ff BU ^ A- ^ ffj ffl <D « \z «t ^ K?^ !) Til^clf f ^'Xc 

[0108] 

w , * m m & m x* (4 , ft m m * & 7* u ffl © m ± * vz , y 7 h * m ps * - k m '< * 7° 
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[0109] 

* ft , # m m m m x- wt , % m m ^ $ ^ a- ^ m m <o m it * k. > « « su «r & '< a »j » * w f? 

L , 3 o © A (AlT?-?M»P B 1TACTSM))S4®«/^^S#|STCLOS 
EgTt-fcKt, A2T*-^gt»!ITACTSM*SSftli|MaTt-fc5ii 1 

X o \z L tc , :lvb3o©^frAlT~A3TO?*>©'>)5:<Hl-5 (Xli2o«± 
) *5fiK4Lfci tH, til 'J§ $c "t" 2> J: 5 l£ b T t> & V ^ 0 

[01 10] 

« *. if , * - ? mmmmr a c t s m a* £ m ft ^ a ^ w # as t c lo s e x « & » ± us 

V^ . /^f!)|ffOffiTiaotsi|/<;^!) 7H13 OOlStttiilftLfci^, 
y^-y*£E*S0fJEfi£Jl±J!:|aI«-r5i:, «m A 7* y 7 h Mm 3 0 (O Z ti. 
t> , ■ /< y x !) « JE ■» Br J£ fit £A ± HI % b tc t t K , « 4§ * # *s j£ Sc 1" 5 <t 5 i" H ii\ pj 
g /< -? y 7 h «K * 3 0 O l£ « tt SI « b fc i: # , « ffi 9J rI £ /< A- :7 ffl » * « W i- 5 £ 
i ri' T* # 5 „ 
[01 11] 

R £ £ ft i* , iS^/V7'© y 7 M, f£ ffl ft , ^/i-7^'f^y/0'>i<Hlo^5j| 
i" 5 ^1 m. '< A 7 faJ W > * 7- A K. /£ < ig ffl -f 5 r £ sfts T* # 5 . S , iS^A'T'Ko^T t 20 
, *%BJ^ififflbT*ifeT*§:5 0 
[0112] 

H , * % W 14 > ft « W O © A £ ft « 14* k o # K « -5 V> T ft fS 0J "I ^ ^ A :/ {fell m & ft 5 -> 

^fAcis^^if ( ft is is o ✓< a- ^ pj ^ a {i o # & ^ v> t 5* in s"j m '< a? •? m w & 

ft 5 X. y- A il m lTt)^l\ 
[0113] 

* o , *^pji(4s a: m > & > m ^ $ in -r . v > . ^^M^i^ > v 5 >m , a 

[ SI ffi <D ffi * fc R ] 

[HI] *^BJ<0-*^^lBlcfelt5^^> ? VfiJffi)v'^^A±«s:(0«ES&«fiiclEl 30 

[03] ^r^^^^^y 7 ba*^«t-5/^^^y 7 hA<D&m~*smW}ft£m.wi-z>tctb(Ds< 
[14] « su ^ ^ A» •? u ffl m ft • m it a — "f- ^ <o 4a s <n m *i * * -t y * — + * — v 

W 1 ) 

© 2 ) 

[0 7] m*s m * fflmm m n& ^ - > <D!&m<offiti& y^-t y n - ^ ^ - h 

[08] ft IS SU "I ^ ^< A ^ Sfl ffll A — f y©jfti©Illlr*t7B- ^-V — h 40 
[09] «RW8AS*itf&o|*IUJ;W-f ^OjSiOj!tft**t7B-f t - h 
[B10] y7hMltFVVLO-7y7"S;Iftftl:*tB 

[01 i] ^ m * y~ mm <o &ft m & * ir ? 4 a *f- * - b 

[01 3] I*! m <« * -7 y y v mm <o it® \± ©ifti © mm m^j & * >\> -/ um <o %ft m * * . 
[ m © R w ] 

1 l-iy-^y (rtill) , 12-**f, 1 4 ••• a: T y a - * - ^ , 1 5 • n 5/ h 

2 0 - 2 1 - AA77^, 22-#ftf, 2 6 - ? 7 > ^ A * > 50 



(19) 



JP 2004-332640 A 2004.11.25 



27 - ecu (ftigigijg«£^/uyiiJ!E*is:£¥®:, is. m & '< * tin m ^ & , 

g"J ^ ^ /< /U -f m m m Jh # © , y 7 h * ftJ PS * - K IE '< * ^ ftJ fp * St . * » •> h * ffl ffl # 

st, mm urn ^ st) . 2 8 /u^, 30, 3 1 -pj^^t' y 




(20) 



JP 2004-332640 A 2004.11.25 



[0 3] 



[0 4] 




120 

^7^^ CCA) 



230 



XSTOPSfc^ii* 



-101 




XREACTgS^i** 



.103 



TGWL — WLmin 




TGWL = TGWL 



.109 



c 



3 



[05] 



[0 6] 




.202 



TACTSM — TACTSM(oId) + K {TACT-TACTSM(old) } 



TCLOSE 



DEV(#0 Sfc^ii^ 



.204 



^205 



o {DEVOfi)) Jjfffi 



.206 



A q> = { 1/T30(1)) - ( 1/T3CX0)) 



.207 



o (Aa>) Uttl 



I 



c 



3 




\ XSTOP=ON 






XREAC 


T=OFF 



c 



3 



(21) 



JP 2004-332640 A 2004.11.25 



[0 7] 



[0 8] 




TACT#ffi 



304 



TACTSM =TACTSM(old) + K { TACT-TACTS M(old)} 



TCLOSE 



.305 




307 



XREACT— ON XREACT= OFF 



XSTOP^OFF 




dev(#o &m 



.402 



amuses 
FWL(ti) »m 




TYeT 



405 



*<ra<R*$*fSaMBl^«*l»i:£> WLM-WL+FWL(«1) 

&<o%Lfi&.mm2.5m*2<oi:%. WLM— WL+FWL(I2) 

2fc<0»^fiJ^jg3^Cf«#3<O^, WLM-WL+FWL(«3) 
?*<0«$«Sl©#SS4&tSS#4«>i:#, WLM-WL+FWL(M) 



.406 



[09] 



[ EI 1 0 ] 



GAfft^ii* 



CCRNKffc^i^ 



^^^OKA^a^®GAave(#i)»m 

GAavefol) - CCRNK12~17«JGA^<B 
GAave(«2) — CCRNK6~ 1 1 <OGA¥-f%fa 
GAave<#3> «- CCRNK18^23<E>GA¥i$rtij§[ 
GAave(#4) — CCRNK0~5<E>GA¥iS{B 



GAave(#i) 



DEV(#i) — 



£GAave(*k)/4 



.503 



FWL(«i) 
(mm) 



DEV(#i) 



( j^E ) 



(22) 



JP 2004-332640 A 2004.11.25 



[111] 




[012] 




imi 3 ] 




(23) JP 2004-332640 A 2004.11.25 



(51) Int. CI. 7 FI ra-K 

F 0 2 D 43/00 3 0 1 Z 

F^ — i*(#3f) 3G092 AA01 AA05 AA11 AA13 BA01 DA01 DA02 DA05 DC01 DG08 

EA08 EA14 EA22 EA25 EB01 EC01 FA03 FA05 FA36 FA48 

FB03 HA01X HA01Z HA05Z HA06X HA06Z HA13X HA13Z HE02Z HE03Z 

3G301 HA01 HA06 HA19 JA04 JA05 JA14 JA15 JB02 JB07 LA01 

LA07 LB01 LC04 NA01 NA08 NE16 PA01Z PA07Z PA11Z PE02Z 
PE03Z PE10A PE10B PE10Z 



